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mm^] mmm 

-\- 1 ^ V^il2 n - 1 ^ 2.mm(D^ oL-zTX/v h'^m^Wioy 

r ^ $: #M t- - 3? ^S^Sc 

Cif^:^6] Mfa^:7-fe^v h^^#|g^ A«b^S#IS-eti-?tilcfeVNT, 
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|rffaA;^Xg■r-AiJ$4^^7^-^^ca':5V^T, L i f t i n g^^^jt Ji®^ 

tafH#^xs-e^^$$tlfcl^Ir^T^-^$:fflv^T> wm^^M.^-^^^^^^ 

^2^mx@i: 
^ ;t S r #^ S T-* - 3? ^a;^ 
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Sr^i^ ^ CI t -r -5 n > fcf :i - ^5? bTM^ ^ U o 

tfffaA;^XgT'A;^^tife7'-^5?{cSo'v^T, L i f t i n g*&^^?t±®^ 
^2^^XS<Z):;^n^*^An- Fil 

[0 0 0 1 ] 

[0 0 0 2] 
[i^5l^(Z)^^g] 

[0 0 0 3] 
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4ymm (DCT) Lfe^{c, ^miz^^xm^n^^mmmm^^^A^itL 

[0 0 0 4] 

mi^\'^m±mm<Dm^nmw^it:^^t: Lxmrn^nx^^^^ j p e g 2 

oooT'fi, M^^-ffc • x> hntf-^f#^t(?)ttftc^f^e)^mMS^bT, 

$^^n y i7m^vmm^no(DX'itfji<. m^u ^ ^^)-\'6^±^t£'^^ x(d 

o 

[0 0 0 5 ] 

PJsTXlt. Lifting S c h e m e V^fe 31 - ^ 1/ h^^:7 >r ;V 

i(mmiz-D\^xmm-t^o 

[0 0 0 6] 

J PEG2 0 0 0T'dgt>tlTV>-5'!7ac-:/^^y h^glli. Lifting S 

c h erne t.\^^z):^mxmm^t^t. <p^^^^'MnAx^mB,<^mmm^n^j^ 

o^tti^X^^o 

[0 0 0 7] 

M 1 {CjlR^lnl® Lifting Scheme. 02 iZ^^:^\a]<D L i f t i n 
g S c h e meOi/^'-f-JVyu-^^-t. 01, 0 2 ti, ■IS^ x - ^ 1/ h 
^Mm(Z)Mm{C9 ^^y^(Z)T-*-^, ]S^'j7x-^L'^y h ^^^iS[(Z>?tmiC 7 ^ 
^y ^©t'-^? $:fflVN-5^'^®i/^*-:^;i/:7n-T'fe-5o 0(Dcf®a> r> Sit 
L i f t i n gmW(.t.mtn^^<DX&^. 
[0 0 0 8] 

;^T, mi<Dmmc'D\^^xmm't^o 

[0 0 0 9] 
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A;^iif^$:XO, XI, X2, X3, X4, X5, ... , Xn® j; e)lCjliJC^t>-to 

mx^immit. ^m=L-y b 2 o i izx. mmmmm^^it^mmm^^ninz^m 
^n. ^'i^m=t-~y h 2 0 i<D±mic\t^mfy^mm(Dmmxo, X2, X4, ... , 

X2n:^)^, TtIlCtt^^^'JWiS:<Z)®^Xl, X3. X5, ... , X2n+l7&^m;^J $ tl -5 

o 

L i f t i n g^mx^it. mmmm^mzMLL i f t i n g« : a 

[0 0 10] 
[0 0 1 1 ] 

D2n+1 = X2n+1 + a-X2n + a-X2n+2 (1) 

2igg®L i f t i n g^mvit. mt=.izm'^tit=.'^mmm^^]Di, ds, d 

5, ... , D2n+UCMLL i f t i n g^Wi ' /S 3*M-r -5 2 M<7)^W 

m 2 mm<7^^^iz&w:'r^mmmm^^w<DmmizMm--t^o 

[0 0 12] 
[0013] 

E2n+2 = X2n+2 + /S-D2n+1 + /8-D2n+3 (2) 

3|Sg®L i f t i n g^aST'li, L i f t i n g^lJC : r $:MVnT, lOlSil 

|5|Cj;e)tC, 4|^g(Z)Lifti n g^ilTtt, L i f t i n g^i5[ : S $:MV^ 

T, 2|ggi:[SIi: j:-5{C^{lSt-^o 3|S> 4|g@® L i f t i n g^St^^^:- 

[0014] 

H2n+1 = D2n+1 + r-E2n + r-E2n+2 (3) 
L2n+2 = E2n+2 + 6-H2n+l + 6 • H2n+3 (4) 
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[0 0 15] 

lEMitrnm^MU^tHt. sm. 4|^S® L i f t i n g^gilCj;oTli^tl 
[0 0 16] 

ifki^, m2iZ^-t^M:^\ai(Dl. ifting Sch e m e (Di/ ^± )Vy U ~IZ 
-D^^Xm^i^Mm-t^o ^-rMfibJC, Jli:&lplCZ)L i f t i n g SchemelC 

isn^jEM^mmizMf^Lx. m<Dmm^mnr=.^. 4ig(Z)L i f t i ng^a 

diss) E2n+2 = L2n+2 - 6-H2n+l - 6-H2n+3 (5) 

(2|Sg) P2n+1 = H2n+1 - r • E 2n - y • E 2n+2 (6) 

(3|S@) X2n+2 = E2n+2 - /S-D2n+1 - i8-D2n+3 (7) 

(4|g@) X2n+1 = D2n+1 - a-X2n - a-X2n+2 (8) 
±m (5) - (8) ^li, (4) ~ (1) ^$:^]SLT#^tl^=feCOT'fe 

[0 0 17] 

JStJ:*'^, Lifting S c h e me $:MVN:/c':7x-^l^^y 1-^^-7 >r;i/^ 
MS^CoV^TCD^0^T'fe i^lC, ^Lifting S c h e m e {CSifffi^?^ 

[0 0 18] 

0 1 :S.t>*|lI 2 (7) L ifting Scheme ^M<DU.^.ti' '^M^ht=.^(Dti'^ 
, ia3:5:tJ?|g4 (C^-TL i f t i n g^&^^-lfjtT'^-Sc IrIIIKC^ VnT, DliAiJ 

S^PPti*&^.^,T-*-^®i!^tl&^-r= Xtl^cDiattL i f t i n g Schem 

eiz-B^-f^m^^mm (fata (d ~ (8) ^omm) mt^izmmMiz^-Dxm^ 

[0019] 

ms\ZB^m:f^\^m^(DL l f t l ng|&^^5fett> IocD^^^^^t^-^^ 

mm (1) ~ (4) ^(^v^-rti*^$:fflVATfm$tiSc 
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[0 0 2 0] 

Ef4 iz^^m:^\^mW:<DL i f t i n s^^mMvit. 1 
frflH (5) ~ (8) ^®VN-rtl*HCj:y|t#$tL-g>„ 
[0 0 2 1] 

L i f t i n g*&^#^5:M^:ihlcioT, A;trT-*- ^ © 
[0 0 2 2] 

L4, H5^tfm-lylif,ijLr^m,^.X% XS, D?, E6, H5CZ)4 0(Z)t-*-^ 

D9, E8, H7, L6(Z)JIKIC4 $!im"t-<5^i:*^T'^So ^ 

bT, Le^HT^r^siT"-^ i: UTm:t;-r-5>i:^tc, XIO, D9, E8, H7©4 

[0 0 2 3] 
[0 0 2 4] 
[0 0 2 5] 
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[0 0 2 6] 

[0 0 2 7] 
[0 0 2 8] 

+ i^^y:/^2n-i^ ^y:f(D^-^f}-^^. zmmo)^ jL-^i/y b^^^fi® 

[0 0 2 9] 
[0 0 3 0] 

tt:^. ^?*L/<li, tuSH^iStrL- «y Mi, t&fH^StU^M&2o;tL, lugH 

mmziz^i^x 2mm(D&Mi) ^^'•jm^^o 
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[0 0 3 1 ] 

[0 0 3 2] 

[0 0 3 3] 

[0 0 3 4] 

[0 0 3 5] 

1 ^^y:^^ 2 n - 1 ^y:^(^f-*-^Jf$:A;^-r-5A;^jXSi:, 
[0 0 3 6] 
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t^^faAiJX®-^?A;^J$tly^T'-^^ca^'v^T, l i f t i n g^&^^Jt^®^ 

[0 0 3 7] 

mmAijLtcZ n+ 1 ^^y^^ 2 n- 1 ^ ^©5=-*- ^ '^/x-y^U'^V h 

S 3 ^ -r -5 n > t'^ - ^ nr^^ ^ U „ 

[0 0 3 8] 



1 0 
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ttftBA;^X^l?A:t^$4^fcT-*-^{CS^'V^T, L i f t i n g^^m^M±(D^ 

[0 0 3 9] 

<mmmm i > 

:*:|§0;|T'{i, «&5feMT'KE^fc '■L4. H 5 $:fmbmij b^^^^.TX 8 , D7 
, E6, H 5(7)4 o (7)^-3? ?:3SLTJ3^, ff ^ X 9 X 1 0 $: AiJf 

[0 0 4 0] 

irtj^t>^. Bf3{Cl3V^T rL4, H 5 $:fmLm;^jLfe^.^.l?D 9 , E8, H 

) D9t, ESt, H7t, L6t$:3^bTfe^, r:^(7)^S-9--r ^ ;U-eif fe^&T^ 
~^X 1 0 iiX 1 1 ^AiJ-r-Sj i:v^o3t^il$:^^e)u 
[0 0 4 1 ] 

9 ^^y^ti ^y^<D^~^^m^^^m^. o^U> 9x77^';i/^ (9 3?^y>'' 
i: 7 ^ :/(7)f^-^*^?3^^7^' (7)^'^^cov^TmP.9t-'5:^'^, rtiicpg^ 

[0 0 4 2] 
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[0 0 4 3] 

D9t=X9 + a- X8 (9) 

E8t=X8 + /3-D7 (10) 

H7t=D7 + r- E6 (11) 

L6t = E6 + 6- H5 (12) 

mmz. tff®^s-9--f ^;l/-e^SLTJ3v^:tD 7 t , Est. Hst. L4t*^ 

[0 0 4 4] 

D7 = D7t + a- X8 (13) 

E6 = E6t + /S-D7 (14) 

H5 = H5t + T- E6 (15) 

L4 = L4t + S- H5 (16) 

[0 0 4 5] 

D9 = D9t + a- X10 (17) 
E8 = E8t + /3-D9 (18) 
H7 = H7t + r- E8 (19) 
L6 = L6t + 6- H7 (20) 
±fa^a{cJ:oT. L6, H7 ^m:b-t^:itti^X^a. 
[0 0 4 6] 

z(D^m^^^L i f t i n s^^m^^(Dmizf£^^xmmLt^(Dttm5x& 

6 0 1, 6 0 3 li, ±m'<r'f-^^A:h'r^m^X&^o 6 05, 6 0 7tt 

^m^x$>^. 6 1 Hi, h i f t i n gmm^mw-mmtLxmn-r^mn^ 

T'&So 6 13l±, m%^^(^^~-StX&^^m'T-'^^UW^^lyp:^^X:^ 

So 6 15, 6 1 lit. mn^(Dmi:j^iyV7.^0At!iimti7'~^izmm.ir^ 

tUM^X$>^o 6 2 1 li, L i f t i n gm.M-=L=.^y hX&^o 6 2 2, 6 2 3 
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, 6 2 41*, L i f t i n g?IW^-^y b 6 2 1 h«mW#l®^##iS[:^'^^e)fe' 

i-fvmit't^xmi::^m^(DL i f t i n g^tm^i-^y h-es>§= 

[0 0 4 7] 

Ai^m^f-e 01i:603 lC, X8i:X9 $:Ai7LTV^^^, ^^^6 1 1 iZX 

ld;t«sH (9) ^, tm^e 1 VT'li, ttfsH (i 3) ^fpmn^n^. 

. [0 0 4 8] 

ffi<Z)L i f t i n gMW:^- — h 6 2 2, 6 2 3, 6 2 4 ^C^V^T=foTfH^C^ 

L i f t i n gmn=i~y S 6 2 2T'li, talH (10) (14) ^ 

L i f t i n glg^rL:^-; h 6 2 3Xlt, tufB (1 1) ^i: (1 5) ^ 

L i f t i n gM^n- h 6 2 4 T'tt, tusB (12) (16) ^ 
® ?t m ^'^ m ^ {C tSj ;b tl -5 o 
[0 0 4 9] 

ioT, L i f t i n g^I^n-n^y h 6 2 4 T lifSJgc -t^ - b >y h^SIM 

L4:^\ Liftin gM^rL- >y b 6 2 3 T'li^^'i? i - >r h^m^iS[H 
S^^m^^tl, ■e4xb®^fS:M^6 0 5, 6 0 7}^)^P)miJ$4x-2>o (9)~( 

xmn-^n^ (17) ~ (2 0) ^(DrnMizmm-^n^. 

[0 0 5 0] 
[0 0 5 1] 

[0 0 5 2] 

(i) *&^-.^,?I^rL- h^Liftin g?I^rL- vy h cDf^gP^fi&CD3tV^ 
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[0 0 5 3] 
[0 0 5 4] 

« 

±m^mmm\z'D\^xmmzmmt^o 

[0 0 5 5] 

^SmM 1 ii0 8 {c^i-^^T'HJMSti-So ll|6<z)^figi:(Z)^VNii, Lifti 

n g^iS[®jlMj^*^±y0^e5 6, r> /3, a^^oTfe*;, HI 6 {C^ L T±TjS!(^/IIS 

i^^c;S:oTv^§o *7t, mQ\^iBn^vv7.^m^o:>-bm^\t. m^x-t^xm 
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[0 0 5 6] 

tmz. hmic-^iy^ ^^mLx. mmLr^'r~^ii^T(DmM-=L-^y 

[0 0 5 7] 

fZ^mmGitmmm^izMh. ^^iz^z) i-d-^u^ ^^mn. ^mj^Mitm(D 
m^mi 0 iz^-to 

[0 0 5 8] 

[0 0 5 9] 
[0 0 6 0] 

rcD^^, *^H^lCt3t:f^ L i f t i ng?I^:3.->y N (Z)|^S^^(^^J€ 
[0 0 6 1] 

011, 12, 1 3 izmm^w.^<Dmmm^^-to m^^(Dmmit&.rizM 

[0 0 6 2] 
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mmi it^mm^^mii^-^m^^h i f t i n gmM.=L-^y h a^^Miz^mm^L 
mmmnmmti^-^m^j^L i f t i n g^^rL- «y h m^MmuM^i. 
m^s i^mm^^mtm^mM^m(Dm:^ii}^-sjm^^L i f t i n g^tm^- 
m 1 1 iz^-tfibmm^mmti^-^m^jt l i f t i d g^^rr- >y hit, 014c 
mi}\i^nrc2^0'\zu^ ^ 1 1 2 1 i: 1 1 2 3 itrn'^mmx^it^^ai ^mm-t^ 

o i^d, 011 —0 1 3 iZB-tC it. Lifting mm : a . 3 , T , 6 (Z) V^■r 
CO 0 6 3] 

w,^3(D^-^^m.n-t^m^. *-r, -ti/^^ 1 1 2 iT-^^b&^^-r-s 

ri:T% i^^l 1 0 stf^^Aij-r^y^-^ ^^(D^t-o^m-vuv^^ 1 1 1 31C 

w^-r^o ?^®-y->r ^;i/T% -fei/^^1123 ©j^^^b $:S#^-r-g>r htcjiox 

[0 0 6 4] 

MpHt. 1 0 3i)^i^AijLt=iy'~^y.0ti^l^p7.^ 1113 lZ^(D^t. 

(Dmvwm^n. ^k<DV--^ ^ )Vi:\ j^^l 1 0 1 tcD 1 :^'JA;tr^4x-S>i:X0 + 2 

• /3 • D 1 (=E 0) ^'jj^^i 13 1 ij^^mtj-^n^a zLn^(Dmmit. -fei/^ 
^112 1, 112 3iz-^^^mmm^xn^^o. 

[0 0 6 5] 

mi 2 {c^f «j^#^ai*^oTtg5&L i f t i n gmn=i--v hit, eh 4ic 

J^^^aailM^U, ^^J^#^ST'l±U^:/'X^5? 12 1 3/\(Z)*&M^lC, 5S§^1 2 
0 1 }^^e>AijL/fef'-^5? S: 2 • C#L^ffi&3^^1 2 0 3 ^5 A± b fe^^- ^ {C 
iP^-rS J:e)^J^1--2>= ^®f^t)U, Ml^i^'^^ 1 2 1 3 (Z)ffi:^J^li'f5r^ilD^L 
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[0 0 6 6] 

jiiaL i f t i n gm.n=i-~v h^mi ^(D^vizmmLr^m^-v. 01 4 tc 

^•tL i f t i n g^^mmcD^^.^.T'-'Si^-t^XmM.-t^^tti^-^^^^. L 
i f t i n g^&^^jtliBI 1 4 7^1:tT'{i^<, Ell 5 (D^o^^m^^^^o mi 

5(7)m^7''-^^^m-t^\zit. SI 6cD^^{cfev^T, ^mMiZ^'Mn^^^-^y h 
mmv^^^oiz-t^Kit. mi 3izm-tm^o)-mmMmm.M.=i---jh-^mi 1 

[0 0 6 7] 

mijn}l^:^i]\^<DmijO:>^ au~-fVv h ^g|7b'f"rig^ L i f t i n g?I#rLn 

^yhiiLT, Ell 8Jc^-r=Pfig*;#;t?3ti-5. ^tili, 0 6 {c^ L;fe?I^rL- >y 
h 6 2 1 IC^^#|1 8 5 3 $:#;(fDL/, -fel^^^^lSSST', JC}^)^ ^jfe-S^i!:^ 1 
8 5 1 (D&x±i:i^hmmhf=.^%^ 1 8 5 3 (^m;d^-^Uilx.'5 3hT\ j^^fol® 
h^miC-gMT'^S L i f t i n g^t^rL->y h 
[0 0 6 8] 

o^U, Lifting ?IWrLn h li, (Lifting ^fJc) *^ 

OLX'^^^n^l 8 5 1 5:^^^^ (L i f t i n g%Wi) ff^- 8 (D^^tll 8 

5 3y\-m^)M^. mmizLx. m6izmLr=.mM.=t^~y h e 2 2^6 2 s^n^e 

tifC^f^S-r-S^BI^^L i f t i n gM^:3.n^y ^^cfev^T^i, ^li-riz. y 

it-0iz. dii- aizm^jm^^:r.t.xu m6(Dmmtm8<Dm^iiWMizf^^ 

[0 0 6 9] 

hiz%mmx^. 01 9 {c^-r^&^*7^-^Mi£rLzi>y mmn 

[0 0 7 0] 

j^^±§i0^Lfcj:e){c, mmmmnz^M. l i f 1 1 n gts^#it±(;oi&^ 
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<mmmm 2 > 

[0 0 7 1] 
[0 0 7 2] 

L i f t i n g#iS[*^2(D^^^^'w■^®-^:^ fkM^^mo i$!i>mti^M< . 
u ^m^-t^r£\-fx\ L i f t i n smm(Dmw-t>'^x^^. 

[0 0 7 3] 
[0 0 7 4] 

H2n+1 = X2n+1 - 0.5 X2n - 0.5 X2n+2 (2 1) 

L2n+2 = X2n+2 + 0.25 H2n+1 + 0.25 H2n+3 (2 2) 

1112 oic, mo =c~-:ruv h^mmmmcDmm^B-t. mmi^^^^x. 200 
ii± Lifting ^fS[o. 5 ^mM-i-^^mizmm-t^&m^jmmmx:^^). 

m7L^j^vyr-kmmm2 003 ^ Lt. mM®#i2 0 0 sj^^u^^x^ lar-fe 
mMmhx^m^-t:^. t.r=.. 2 0 1 1 i f t i n g^^o. zb^mu-t^ 

[0 0 7 5] 



1 8 
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[0 0 7 6] 

X2n+2 = L2n+2 - 0.25 H2n+1 - 0.25H2n+3 (2 3) 

X2n+1 = H2n+1 + 0.5 X2n + 0.5 X2n+2 (2 4) 

ng^mo. 5*^^0. 25^, Zm^CDL i f t i n g^mtf^O . 2 5 3b^ ^ 0 
. [0 0 7 7] 

•t. m:^\^^m^-t^m. ■fel^^t5?2201, 2203 itt^^ ai M^MIfih. 5^ 
[0 0 7 8] 

JitHL i f t i n g^rnx^ |iB:6'fnii:i^^fnj®ii7ai-:/i/^y h^m^M^-t^ 

mX^lt&^if^. ^tlckUt), 02 2(Z)<|;e){CL i f t i n g«$:^ymx.'5« 

^ifeh L;t«e>*^, L i f t i n gmmmm^(Dm^m^jm:^^-^\^^ ^^mut 

[0 0 7 9] 
[0 0 8 0] 

a±^B^LfecJ:e)lC, mmmm2iZJ:tHt, L i f t i n g^m*'^2(D^#m 
^'^~tA^^?S;^^^^CfeV^T, L i f t i n g*&^^it±(Z)t&^.^,-?-^f 

<mmmm3> 



1 9 
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fj^M ^^m^ ic o V N T ^ fo ^m^m Lxm^n r=.m^%m. ^^(Dt^ mmmm 

[0 0 8 1 ] 

02 0-02 4 ®V^-rtl®^^^CfeV^Tt), ^rii^dP-T -5 ^ ^ J; U 

[0 0 8 2] 
[0 0 8 3] 

[0 0 8 4] 

A^^^a;«)^-s^c^^$4^Tv^T, m:^\^o)^nmmtm:^\pi(7)^mmmx 
m^t>^t.tix\^^nit, mmitirj^m'^tixm<t£^<^x% m^mmz^cDmizm 
^^t.ti^mmmiz.um^n^t:>i-fx$>^o 

[0 0 8 5] 

j:^x^&-t^^m3^mmit-t^^tx:&^. 

[0 0 8 6] 

. m2 5izi3n^^mo)^i!bmmm2 5 0 I. 2igg®jtLi?)^M2 5 0 3 v^•r 

2 5 0 1 «0. 7 5J^Ji$:^UJ:lfT, 0. 5 J^^^T W U ^T^S L, 2mg(Z) 
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Mmm^2 5 0 zitm^jmr^nt^o. 

[0 0 8 7] 

02 6 JC^(tSMCD5tL*?)^il#|2 6 0 1 «JIS^|bI^^^{C-© U ^tT V^ 
[0 0 8 8] 
[0 0 8 9] 

/M5[ ® ^ y T (?) :i H o T V ^ s „ 

[0 0 9 0] 

1112 5, 0 2 6{C^bT:t:7-fe^y h ^MM-^ Sm^O)M^^m 2 7 i:BI2 8{C 
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